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Abstract
Objectives: This study aims to describe the current situation of Cardiovascular Disease (CVD) and to explore the association of the modifiable risk factors with 
Coronary heart disease (CHD) and stroke in Thailand. 
Methods: The 4th National Health Examination Survey (NHESIV) dataset has been used in this study. 19,342 participants aged ≥15 years have completed the 
data gathering process on CVD risk factors have been included in the analysis, which comprises 9,246 men and 10,096 women. The descriptive statistic, the 
bivariate analysis and the multiple logistic regression have been performed to describe and explore the association among CVD risk factors, CHD and stroke. 
The modifiable risk factors included in the analysis are age, BMI, total cholesterol, triglyceride, high-density lipoprotein cholesterol (HDL-C), systolic blood 
pressure (SBP), diabetes and regular smoking. 
Results: The mean age of the participants is 52.7 years. The prevalence of CHD was 2.5% in men, and 2.3% in women and the prevalence of stroke was 2.5% in 
men and 1.6% in women. The overall prevalence of diabetes was 10.1%, and regular smoking was 17.9%. When exploring the association of the modifiable risk 
factors with CHD and stroke, using the bivariate and multivariate analysis, the results show that factors associated with both CHD and stroke are being aged 55 
and over, high blood pressure and diabetes. Obesity, high triglyceride level and low HDL-C, only showed association with CHD but does not show any significant 
association to stroke. Having a high triglyceride level was related to stroke just in women but does not show any association in men. The factors that do not show 
significant association in both CHD and stroke are high total cholesterol and being a regular smoker. 
Conclusions: Although the analysis of the cross-sectional data was not able to identify the cause and effect of the factors relating to CHD or stroke, it showed 
some association with these modifiable risk factors for CVD. The modifiable risk factors, such as high blood pressure, obesity and diabetes need to be of concern 
in considering the CVD prevention strategies in Thailand
Research 
Introduction
CVD has become the leading causes of death and disability in 
Thailand.1 The number of patients who were admitted to hospital with 
CVD conditions has increased year on year.2 Over the past decade, 
the modifiable risk factors, such as obesity, dyslipidemia, systolic 
blood pressure, diabetes and regular smoking, have been proved to 
be associated with the cause of CVD in many studies.3–8 The increase 
of CVD patients in Thailand may be caused by changes in lifestyles, 
such as being less physically active and having an unhealthy diet, 
which leads to an increase in the level of metabolic risk factors of 
the individual.9 The EGAT study, which was a CVD cohort study in 
Thailand, found that the trend of the mean level of CVD risk factors 
such as SBP, BMI, total cholesterol, HDL-C and the prevalence of 
diabetes, increased over a 12-year follow-up period,10 whereas the 
prevalence of regular smoking declined.11 Although it is well known 
that these modifiable risk factors are related to CVD conditions, the 
metabolic risk factors may change over time. This article presents the 
results from the descriptive analysis of the risk factors for CVD. This 
study aims to describe the current situation of CVD and explore the 
risk factors that are associated with CVD conditions, such as CHD 
and stroke, especially in Thailand. The CVD conditions referred to in 
this chapter are CHD and stroke
Material and Methods
 The 4th National Health Examination Survey (NHESIV) Thailand 
is a cross-sectional, population-based survey which was conducted 
in 2008-2009.9 The primary objective of this survey is to present the 
prevalence of chronic diseases and the potential health risk factors to 
the Thai population. This survey is a national representative of the 
Thai health status by age, gender, administrative area (urban/rural) 
and geographic regions. Stratified four stage random sampling has 
been applied to the sampling in the Thai population, at the age of 1 
year and above, in 20 provinces and the Bangkok metropolitan area. 
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The survey sampling was divided into three age groups, 1-14 years, 
15-59 years old and 60 years old and above for both sexes. This survey 
recruited 20,450 adults who were aged 15-59 years and 60 years and 
above to represent the health status in both the labour force and the 
elderly. The sampling method has been described elsewhere.9 The 
data has been collected by interview using a questionnaire, physical 
examination, blood examination and urine examination. 
The anonymous secondary dataset has been collected from the 
National Health Examination survey office, National Health System 
Research Institute, Thailand. Full permission was granted including 
ethical approval to allow access to data to use in this study.  Of 20,450 
participants aged 15 years and above, 19,342 participants have been 
included in the analysis. 1,108 participants have been excluded 
from this analysis because the data was incomplete.  The descriptive 
analysis has been performed on the four main classical risk factors 
for CVD, such as body mass index (BMI), lipid profiles (total 
cholesterol, triglyceride, HDL and LDL), systolic blood pressure and 
regular smoking. It has been descriptively analysed for CVD related 
conditions that have been reported in participants in the survey, such 
as hypertension, diabetes mellitus, CHD and stroke. Multiple logistic 
regressions have been performed to explore the association between 
these risk factors and CVD conditions. 
The outcome variables
For the outcome variables, we’ve used the same definition as that of 
the National Health Examination Survey IV. The outcome variables 
are:
Coronary heart disease (CHD)
Coronary heart disease (CHD)is a condition where there is thickening 
of the coronary artery wall.12 It is also known as atherosclerosis, 
ischemic heart disease (IHD) or coronary artery disease (CAD).13 
Atherosclerosis is the restriction of the blood supply to the heart due 
to either a blood clot or blockage in the circulation system.14 The 
progression of CHD which often presents in clinical practice includes 
angina, acute coronary syndromes (ACS), myocardial infarction, 
ischemic cardiomyopathy, chronic heart failure and sudden cardiac 
death. Patients with CHD conditions may get the initial symptom of 
having chest pains which may be stable or unstable angina pectoris. 
Then, it is likely to develop to the next state, which is called acute 
coronary syndrome (ACS).15 ACS covers unstable angina and 
myocardial infarction. The symptoms are prolonged ischemic 
chest pains which are not relieved by rest. Myocardial infarction 
(commonly known as a heart attack), occurs when there is a blood flow 
reduction, which may lead to chronic conditions such as intracoronary 
thrombosis, platelet aggregation and heart attack.16 The typical initial 
symptoms of myocardial infarction are central chest pains or the 
feeling of discomfort in the chest, arms, left shoulder, elbows, jaw or 
back. The person having a heart attack may experience difficulty in 
breathing, nausea or vomiting. This may then result in heart failure or 
sudden death.  Individuals who get CHD conditions can move from 
one event to another event because there are different endpoints for 
the CHD developing process. It is important to consider that these 
events are interrelated to each other.12
Stroke
Stroke or cerebrovascular disease is a condition that occurs when 
there is an interruption of blood supply to the brain which may result 
in neurological symptoms.17 There are two major types of stroke 
which are an ischemic or haemorrhagic stroke. The former occurs 
when there is inadequate blood supply to some part of the brain 
caused by an obstruction in a blood vessel to the brain, thrombosis or 
embolism.18 The latter occurs as spontaneous bleeding into the brain 
which is associated with hypertension.19 Both types can lead to an 
acute loss of brain function and disability. The signs and symptoms 
of a stroke are the weakness of the facial muscles, arms and/or legs 
on either side of the body.13 Depending on the region within the 
brain that the stroke occurs, the person may have difficulties such as 
limitations in movement, loss of speech, loss of sensation and visual 
field defect.17 The symptoms may last for more than 24 hours or lead 
to death. However, if the duration of the symptoms lasts for less than 
24 hours, it is often referred to as a transient ischemic attack (TIA).12,20
Results
Table 1 shows the general character of the NHESIV participants 
aged ≥ 15 years. There were 9,246 men and 10,096 women included 
in the analysis. 20.8% of participants are at aged 55 to 64 years. 
Although 60.4% of men and 50.6% of women had normal BMI levels 
(BMI 18.5- <25 kg/m2), 22.2% of men and 29.2% of women were 
overweight (BMI 25-<30 kg/m2). Additionally, 5.6% of men and 
11.4% of women were obese (BMI ≥30 kg/m2).
Table 1  The general characteristic of the NHESIV participants aged ≥15 years classified by risk factors of CVD and gender
Risk factors Men (n=9,246) Women (n=10,096) Total (n=19,342)
Age groups (years)
15-24 9.9%(919) 8.3%(834) 9.1%(1,753)
25-34 9.6%(889) 9.5%(962) 9.6%(1,851)
35-44 13.9%(1,287) 15.7%(1,581) 14.8%(2,868)
45-54 13.6%(1,256) 15.9%(1,600) 14.8%(2,856)
55-64 20.8%(1,920) 20.8%(2,096) 20.8%(4,016)
65-74 21.4%(1,975) 19.5%(1,969) 20.4%(3,944)
≥75 10.8%(1,000) 10.44(1,054) 10.6%(2,054)
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(Table 1 continue..)
BMI categories (kg/m2)
<18.5 11.8%(1,090) 8.8%(885) 10.2%(1,975)
18.5 - <25 60.4%(5,584) 50.6%(5,106) 55.3%(10,690)
25 - <30 22.2%(2,054) 29.2%(2,952) 25.9%(5,006)
≥30 5.6%(518) 11.4%(1,153) 8.6%(1,671)
High total cholesterol (TC≥200mg/dL)
No 48.9%(4,519) 39.5%(3,989) 44.0%(8,508)
Yes 51.1%(4,727) 60.5%(6,107) 56.0%(10,834)
High triglyceride (TG≥150mg/dL)
No 61.2%(5,654) 66.1%(6,669) 63.7%(12,323)
Yes 38.9%(3,592) 33.9%(3,427) 36.3%(7,019)
Low HDL-C (<40mg/dL in male and <50 mg/
dL in female) 
No 65.0%(6,014) 42.3%(4,273) 53.2%(10,287)
Yes 35.0%(3,232) 57.7%(5,823) 46.8%(9,055)
High blood pressure 
No 66.7%(6,168) 68.1%(6,873) 67.4%(13,041)
Yes 33.3%(3,078) 31.9%(3,223) 32.6%(6,301)
Diabetes mellitus
No 90.7%(8,384) 89.1%(9,000) 89.9%(17,384)
Yes 9.3%(862) 10.9%(1,096) 10.1%(1,958)
Regular smoking
No 65.6%(6,062) 97.3%(9,820) 82.1%(15,882)
Yes 34.4%(3,184) 2.7%(276) 17.9%(3,460)
Regarding the lipid profile, 51.1% of men and 60.5% of women had 
high total cholesterol levels. 38.9% of men and 33.9% of women 
had high triglyceride level. Furthermore, 35 % of men and 57.7% of 
women had low levels of the HDL-C which is considered as a risk 
for CVD. 
Moreover, 33.3% of men and 31.9% of women had high blood 
pressure. 9.3% of men and 10.9% of women had diabetes. 34.4% of 
men were current regular smokers, whereas, 2.7% of women were 
regular smokers.
Table 2 presents the prevalence of CHD and Stroke in the National 
Health Examination Survey for participants aged 15 years and over, 
classified by risk factors of CVD. The modified risk factors are gender, 
age groups, BMI categories, high total cholesterol, high triglyceride, 
low HDL-C, high blood pressure, diabetes and regular smoking. For 
CHD, the prevalence of this in men is 2.5% and in women is 2.3%. 
The prevalence increases respectively with an increase of the age 
groups. The highest prevalence of CHD is 5.3% in participants who 
are aged over 75 years old. The lowest prevalence of CHD is 0.2% in 
ages 15-24 years and 25-34 years.
Table 2 The prevalence of CHD and Stroke (%) classified by risk factors in the NHESIV participants aged ≥15 years
Risk factors N (N=19,342) CHD (n=466) STROKE (n=395)
Gender
Men 9,246 2.5% (233) 2.5% (234)
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(Table 2 continue..)
Women 10,096 2.3% (233) 1.6%(161)
Age groups (years)
15-24 1,753 0.2%(4) 0.3%(6)
25-34 1,851 0.2%(4) 0.4%(8)
35-44 2,868 0.5%(13) 0.8%(24)
45-54 2,856 1.4%(39) 1.2%(33)
55-64 4,016 3.4%(136) 2.7%(110)
65-74 3,944 4.1%(161) 3.5%(139)
≥75 2,054 5.3%(109) 3.7%(75)
BMI categories (kg/m2)
<18.5 1,975 1.8%(36) 2.6%(51)
18.5 - <25 10,690 2%(209) 1.9%(199)
25 - <30 5,006 3.2%(160) 2.3%(115)
≥30 1,671 3.7%(61) 1.8% (30)
High total cholesterol 
(TC≥200mg/dL) 
No 8,508 2.7%(228) 2%(170)
Yes 10,834 2.2%(238) 2.1%(225)
High triglyceride (TG≥150mg/
dL)
No 12,323 2.2%(271) 1.7%(214)
Yes 7,019 2.8%(195) 2.6%(181)
Low HDL-C (<40mg/dL in men 
and <50 mg/dL in women) 
No 10,287 2.1%(215) 1.9%(198)
Yes 9,055 2.7%(251) 2.2%(197)
High blood pressure 
No 13,041 1.3%(170) 1.3%(169)
Yes 6,301 4.7%(296) 3.6%(226)
Diabetes mellitus
No 17,384 1.9%(338) 1.8%(308)
Yes 1,958 6.5%(128) 4.4%(87)
Regular smoking
No 15,882 2.6%(420) 2.1%(341)
Yes 3,460 1.3%(46) 1.6%(54)
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The prevalence of CHD also increases, according to an increase of 
the BMI categories, the highest prevalence of CHD occurs in 3.7% 
of participants who had an obesity condition (BMI ≥30 kg/m2). The 
second highest prevalence of CHD is 3.2% of participants who had 
been classified as overweight (BMI between 25 and <30 kg/m2).  The 
prevalence of CHD is lower in BMI lower than 18.5 kg/m2 (1.8%) 
and BMI between 18.5 and < 25 kg/m2 (2.0%). 
Regarding the lipid profile, the prevalence of CHD in participants with 
high total cholesterol (≥200 mg/dL) is less than those who had normal 
levels of total cholesterol (2.2% vs 2.7%). In addition, the prevalence 
of CHD in participants who had a high triglyceride level was higher 
than those who had an average triglyceride level (2.8% vs 2.2%). 
Furthermore, the prevalence of CHD in people in the population with 
low HDL-C was higher than in those who had high levels of HDL-C 
(2.7% vs 2.1%).  Moreover, the prevalence of CHD in participants 
with diabetes mellitus is five times higher than those who did not have 
diabetes (6.5% vs 1.9%). On the other hand, the prevalence of CHD 
in regular smokers was lower than in nonsmokers (1.3% vs 2.6%). 
Concerning stroke, the prevalence of stroke in men is 2.5% and 1.6% 
in women. The prevalence of stroke also arises with an increase in age 
groups. Therefore, the highest prevalence of stroke was in participants 
who were aged 75 years and over. The second highest prevalence of 
stroke was in participants aged between 65 and 74 years old and the 
third highest prevalence in ages between 55 and 64 years old. The 
prevalence of stroke was less than 1% of participants who are aged 
lower than 45 years old. When looking at the prevalence of stroke 
by BMI categories, it was found that the prevalence of stroke was 
higher in participants who have a BMI lower than 18.5 kg/m2 and 
second highest in those who were overweight, (BMI between 25 
and less than 30 kg/m2). In the total cholesterol level, there was no 
difference in the prevalence of stroke. 2.1% of participants who had 
high total cholesterol had a stroke condition, and 2.0% of those who 
had normal levels of total cholesterol had a stroke. In terms of the 
triglyceride level, the prevalence of stroke in participants who had 
a high triglyceride level was higher than those who had an average 
triglyceride level (2.6% vs 1.7%). Additionally, the prevalence of 
stroke in participants who had a low HDL-C level was higher than 
those who had the highest level of HDL-C (2.2% vs 1.9%). 
Concerning blood pressure, 3.6% of participants with high blood 
pressure had stroke conditions, whereas 1.3% of participants with 
normal blood pressure had strokes. The prevalence of stroke in 
participants with diabetes was higher than those who did not have 
diabetes (4.4% vs 1.8%). Conversely, the prevalence of stroke in the 
regular smoking group was lower than in the non-smoking group 
(1.6% VS.2.1%).  
Table 3 showed the unadjusted and adjusted odds ratios of the 
associations of the risk factors and CVD conditions. The bivariate 
analysis and multiple logistic regressions were performed in the 
NHESIV participants aged 15 years and over. 
Table 3 The unadjusted and adjusted odds ratio of the association between risk factors and CVD conditions (CHD and Stroke) in the NHEISV participants 
aged ≥ 15 years
Risk factors
CHD (n=466) STROKE (n=395)
Unadjusted 
odds ratio 95%CI
Adjusted 
Odds ratio 95%CI
Unadjusted Odds 
Ratio 95%CI
Adjusted 
Odds ratio 95%CI
Gender         
Men -ref  -ref  -ref  -ref  
Women 0.9 0.8 – 1.1 0.79 0.65-0.97 0.62 0.5-0.76 0.56 0.45-0.70
Age groups (years)         
15-24 -ref  -ref  -ref  -ref  
25-34 0.1 0.03-0.2 0.95 0.24-3.82 0.19 0.09-.38 1.28 0.44-3.7
35-44 0.2 0.09 -.3 1.79 0.58-5.51 0.36 0.24-.55 2.31 0.94-5.69
45-54 0.5 0.4-0.7 4.9* 1.74-3.84 0.52 0.36-.75 2.96* 1.23-7.15
55-64 1.6* 1.3-1.9 10.53* 3.85-28.8 1.48* 1.18-.85 6.09* 2.64-4.06
65-74 2.1* 1.7-2.6 12.25* 4.48-3.46 2.16* 1.75-.66 7.39* 3.21-7.01
≥75 2.7* 2.1-3.3 16.9* 6.14-46.5 2.09* 1.55-.59 7.63* 3.26-7.85
High total cholesterol 
(TC≥200mg/dL) 
        
No* -ref  -ref  -ref  -ref  
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Risk factors
CHD (n=466) STROKE (n=395)
Unadjusted 
odds ratio 95%CI
Adjusted 
Odds ratio 95%CI
Unadjusted Odds 
Ratio 95%CI
Adjusted 
Odds ratio 95%CI
Yes 0.8 0.7-0.98 0.68 0.56-0.83 1.04 0.85-.27 0.92
0.74-1.14
High triglyceride 
(TG≥150mg/dL)
        
No* -ref  -ref  -ref  -ref  
Yes 1.3* 1.1 –1.5 0.96 0.78-1.18 1.49* 1.22-.82 1.21 0.97-1.51
Low HDL-C (<40mg/
dL in men and <50 
mg/dL in women) 
        
No* -ref  -ref  -ref  -ref  
Yes 1.3* 1.1 – 1.6 1.03 0.84-1.27 1.13 0.92-.38 1.01 0.81-1.26
Obesity (BMI≥25kg/
m2)         
No* -ref  -ref  -ref  -ref  
Yes 1.7* 1.4-2.1 1.6* 1.31-1.96 1.1 0.89-.35 1.01 0.81-1.25
High blood pressure         
No* -ref  -ref  -ref  -ref  
Yes 3.7* 3.1-4.5 1.81* 1.47-2.22 2.83* 2.31-.46 1.63* 1.31-2.03
Diabetes mellitus         
No* -ref  -ref  -ref  -ref  
Yes 3.5* 2.9-4.3 1.85* 1.49-2.31 2.57* 2.02-.28 1.59* 1.23-2.05
Regular smoking         
No* -ref  -ref  -ref  -ref  
Yes 0.5 0.4-0.7 0.57 0.41-0.79 0.72 0.54-.96 0.64 0.47-0.87
Results showed that the middle and elderly age groups were more 
affected by CHD. It also showed that the risk of having CHD in the 
age group 55-64 years is 1.6 times (OR=1. 6. 95% CI 1.3-1.9), while, 
the risk in the age group 65 – 74 years is 2.1 times of CHD (OR=2. 
1. 95% CI 1.7-2.6).  Furthermore, the risk of having CHD in the age 
group of 75 years and over is 2.7 times (OR=2. 7. 95% CI 2.1-3.3) 
compare to the reference group (young age). 
The risk factors that were associated with CHD are also associated 
with stroke. People in the middle age group and the elderly were more 
likely to have a stroke than people in the younger age group. People 
at age group 55-64 years were 1.48 times more likely to suffer from 
a stroke than those who were aged 15-24 years (OR=1.48. 95% CI 
1.18-1.85). The risk of stroke increased to 2.16 times in the age group 
65-74 years (OR=2. 16.95% CI=1.75-2.66). At age 75 years and over, 
the risk of stroke was 2.09 times greater than people in the younger 
age group. When modified for the effects of the other variables, the 
adjusted odds ratio showed that the middle age groups and above had 
a significant association with both CHD and stroke.  
For the lipid profile, the bivariate analysis showed that participants 
who had high triglyceride level were 1.3 times more likely to have 
CHD than those who had an average triglyceride level (OR=1.3, 95% 
CI 1.1-1.5). The low level of the good lipid profile such as HDL-C 
was also associated with CHD. People who had low HDL-C were 1.3 
times more likely to have CHD than those who had a high level of 
HDL-C (OR=1.3, 95% CI 1.1-1.6). For stroke, the high triglyceride 
level was associated with stroke. However, the high level of total 
cholesterol and low level of HDL-C showed no association with 
stroke. The unadjusted odds ratio showed that people with high 
triglyceride level were 1.49 times more likely to suffer a stroke than 
those who had an average triglyceride level (OR=1. 49, 95% CI=1.22-
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1.82). However, the adjusted odds ratio of the lipid profiles, such as 
high total cholesterol, high triglyceride and low HDL-C, did not show 
association with both CHD and stroke, when controlling the effects of 
the other variables.
Obesity (BMI≥25 kg/m2) showed a significant association with CHD 
in both unadjusted and adjusted odds ratio. The bivariate analysis 
showed that people with the obesity condition (≥25 kg/m2) were 1.7 
times more likely to experience CHD than those who had BMI at the 
average level (OR=1.7, 95% CI 1.4-2.1). In addition, the adjusted 
odds ratio of BMI showed that people who were obese were 1.6 times 
more likely to experience CHD than those who had an average BMI 
level (OR=1. 6, 95% CI 1.31-1.96). On the other hand, there was no 
association between obesity and stroke.
High blood pressure was significantly associated with both CHD and 
stroke in both bivariate and multivariate analysis. The unadjusted 
odds ratio showed that people with high blood pressure had 3.7 times 
the risk of CHD, than those who had normal blood pressure (OR=3.7, 
95% CI=3.1-4.5) and were 2.83 times more likely to suffer a stroke 
(OR=2.83, 95% CI=2.31-3.46). Furthermore, the adjusted odds ratio 
showed that people who had high blood pressure were 1.81 times at 
greater risk of experiencing CHD (OR=1. 81, 95% CI 1.47-2.22) and 
1.63 times more likely to suffer a stroke (OR=1. 63, 95% CI 1.31-
2.03) than those who had normal blood pressure.
Additionally, diabetes also showed a significant association with both 
CHD and stroke. The unadjusted odds ratio showed that people who 
had diabetes were 3.5 times more likely to experience CHD than those 
who did not have diabetes (OR=3.5, 95% CI=2.9-4.3) and 2.57 times 
more likely to get a stroke (OR=2.57, 95% CI = 2.02 – 3.28). When 
the multivariate analysis was performed, people who had the diabetes 
condition were 1.85 times more likely to get CHD (OR=1.85, 95% CI 
1.49-2.31) and 1.59 times more likely to get a stroke (OR=1.59, 95% 
CI 1.23-2.05). However, there were some risk factors which did not 
show any significant association of being a risk to CHD and stroke, 
such as being women, having high cholesterol and regular smoking.
Table 4 presents the association between risk factors and CVD 
conditions in male participants aged 15 years and over, by using the 
multiple logistic regression. When controlling for the effects of the 
other variables, the factors associated with CHD in both men and 
women were being in the middle and elderly age groups (aged 55 and 
above), being obese, having high blood pressure and diabetes. 
Table 4 The multivariate analysis of the association between risk factors and CVD conditions (CHD and Stroke) in the NHESIV participants aged ≥15 years 
by gender
Risk factors
CHD (n=466) Stroke (n=395) 
Men (n=233) Women (n=233) Men (n=234) Women (n=161)
Adjusted 
odds ratio 95%CI
Adjusted 
odds ratio 95%CI
Adjusted 
odds ratio 95%CI
Adjusted 
odds ratio 95%CI
Age groups (years)         
15-24 -Ref  -Ref  -Ref  -Ref  
25-34 0.38 0.04-3.64 2.44 0.25-23.49 0.42 0.81-2.19 4.98 0.59-41.5
35-44 1.67 0.43-6.51 2.62 0.31-21.85 2.3 0.84-6.32 3.23 0.39-26.4
45-54 4.43* 1.29-15.18 7.33 0.97-55.14 2.52 0.93-6.87 5.44 0.71-41.9
55-64 8.49* 2.62-27.46 16.84* 2.31-123.0 4.78 1.88-12.11 12.22* 1.65-90.22
65-74 9.44* 2.92-30.49 20.48* 2.81-149.43 6 2.38-15.12 13.72* 1.86-101.29
≥75 13.67* 4.19-44.61 26.45* 3.59-194.5 5.83 2.25-15.07 15.59* 2.08-116.76
High total cholesterol 
(TC≥200mg/dL) 
        
No -Ref  -Ref  -Ref  -Ref  
Yes 0.6 0.45-0.80 0.77 0.58-1.02 1.03 0.78-1.37 0.77 0.55-1.08
High triglyceride 
(TG≥150mg/dL)
        
No -Ref  -Ref  -Ref  -Ref  
Yes 0.89 0.66-1.21 1.01 0.75-1.34 1.02 0.76-1.36 1.51* 1.07-2.13
Low HDL-C (<50mg/dL 
in male and <40 mg/dL 
in female) 
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Risk factors
CHD (n=466) Stroke (n=395) 
Men (n=233) Women (n=233) Men (n=234) Women (n=161)
Adjusted 
odds ratio 95%CI
Adjusted 
odds ratio 95%CI
Adjusted 
odds ratio 95%CI
Adjusted 
odds ratio 95%CI
No -Ref  -Ref  -Ref  -Ref  
Yes 1.01 0.81-1.45 0.98 0.73-1.31 1.13 0.84-1.52 0.87 0.61-1.23
Obesity (BMI≥25kg/m2)         
No -Ref  -Ref  -Ref  -Ref  
Yes 1.74 1.30-2.32 1.49 1.12-1.97 0.91 0.67-1.24 1.15 0.83-1.59
High blood pressure         
No -Ref  -Ref  -Ref  -Ref  
Yes 1.72 1.29-2.30 1.89 1.42-2.54 1.52 1.15-2.03 1.8 1.27-2.55
Diabetes mellitus         
No -Ref  -Ref  -Ref  -Ref  
Yes 1.68 1.21-2.33 2.02 1.49-2.73 1.56 1.11-2.21 1.59 1.09-2.32
Regular smoking
        
No -Ref  -Ref  -Ref  -Ref  
Yes 0.52 0.36-0.75 0.97 0.47-2.09 0.59 0.43-0.82 0.97 0.39-2.41
The risk of getting CHD in men and women increased with an 
advance in age. Men aged 55-64 years had 8.49 times higher risk of 
CHD (OR=8.49, 95% CI 2.62-27.46) and men aged 65-74 years were 
9.44 times more likely to have a risk of CHD than those who were 
aged 15-24 years (OR=9.44, 95% CI 2.92-30.49). The risk of CHD 
was highest at age 75 years and above which was 13.67 times higher 
than those who were aged 15-24 years (OR=13. 67, 95% CI 4.19-
44.61).  In addition, women who were in the middle age and elderly 
age groups were more likely to get both CHD and stroke and the risk 
increased with an advance in age. Women aged 55-64 years had 16.8 
times the risk (OR=16. 8, 95% CI 2.3-123.0), at age 65-74 years had 
20.5 times the risk (OR=20. 5, 95%CI 2.81-149.43) and at age 75 
years and over had 26.45 times the risk (OR=26. 45, 95% CI 3.59-
194.5) of getting CHD than women aged 15-24 years. Furthermore, 
men who had an obesity condition (BMI≥ 25 kg/m2) were 1.74 times 
more likely to experience CHD than those who had a normal BMI 
(OR=1. 74, 95% CI 1.30-2.32). Women who were obese (BMI≥25 
kg/m2) were 1.49 times more likely to experience CHD than those 
who had a normal BMI (OR=1. 49, 95% CI 1.12-1.97). Men who had 
high blood pressure were 1.72 times more likely to experience CHD 
than those who had normal blood pressure (OR=1. 72, 95% CI 1.29 
- 2.30). Women who had high blood pressure were 1.89 times more 
likely to experience CHD than those who had normal blood pressure 
(OR=1.89, 95% CI=1.42-2.54). Additionally, men who had diabetes 
were 1.68 times more likely to get CHD than those who did not have 
diabetes. Women who had diabetes were 2.02 times more likely to 
experience CHD than those who did not have diabetes. However, 
dyslipidaemia and being regular smokers did not show any significant 
association with CHD in both men and women.  
The factors associated with stroke in both men and women were being 
in the middle and elderly age groups, having high blood pressure 
and diabetes. The middle and elderly age groups showed significant 
association to stroke in men as well as CHD. Men aged 55-64 years 
had 4.78 times the risk of experiencing CHD (OR=4. 78, 95% CI 
1.88-12.11) than men in the younger age group (15-24 years). The risk 
of stroke in men was highest at age 65-74 years, which is six times 
higher than the younger age group (OR=6. 00, 95% CI 2.38-15.12). 
For women, the age group that showed association with stroke were 
being aged 55-64 years, 65-74 years and 75 years and above. The 
adjusted odds ratio were presented as following 55-64 years (OR=12. 
22, 95% CI 1.65-90.22), 65-74 years (OR=13. 72, 95% CI 1.86-
101.29) and 75 years and above (OR=15. 59, 95% CI 2.08-116.76). 
Also, men who had high blood pressure were 1.52 times more likely 
to experience a stroke than those who had normal blood pressure 
(OR=1.52, 95% CI 1.15-2.03). Women who had high blood pressure 
were 1.8 times more likely to experience a stroke than those who had 
normal blood pressure (OR=1.8, 95% CI 1.27-2.55). Men who had a 
diabetic condition also had a 1.56 times greater risk of experiencing a 
stroke than those who did not have diabetes (OR=1.56, 95% CI 1.11-
2.21).  Women with a diabetic condition were 1.59 times more likely 
to experience a stroke than those who did not have diabetes (OR=1.59, 
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95% CI 1.09-2.32). Furthermore, the factor that showed a significant 
association with stroke only in women was a high triglyceride level. 
Women who had a high triglyceride level were 1.51 times more likely 
to experience a stroke than those who had an average triglyceride 
level (OR=1. 51, 95% CI 1.07-2.13).
On the other hand, dyslipidemia, obesity and regular smoker factors 
were not associated with stroke, when controlled against the effects of 
the other variables in men.  Furthermore, there were no associations 
found between high total cholesterol, low HDL-C, being obese, being 
a regular smoker and stroke in women.   
Discussion
This was an analysis of the national cross-sectional data which was 
collected during 2008-2009. The strength of the NHESIV is that it 
is the most extensive national representative cross-sectional survey, 
which can present the health status of the general Thai population 
during that period. However, there are some limitations. Although the 
bivariate analysis and multivariate analysis present the associations 
between the risk factors and the CVD conditions, it is not able to 
perform the causal relationship between these risk factors and CVD. 
Therefore, the results do not show the cause and effect of risk factors 
to CVD. 
The risk factors that show no association with CHD or stroke in both 
bivariate analysis and multivariate analysis are high total cholesterol 
and regular smoking. This might be because people who already 
had CHD or stroke had received treatment to control their total 
blood cholesterol, such as obtaining a cholesterol-lowering drug. 
Additionally, once they had been diagnosed that they had CHD or 
stroke, they also changed their unhealthy lifestyle and stopped 
smoking. 
When adjusted for an effect of the other variables in both men 
and women, the risk factors that are associated with CHD, in both 
genders, are being in the middle and elderly age groups, having high 
triglyceride levels, having low HDL-C, being obese (BMI ≥ 25 kg/
m2), having high blood pressure and diabetes. The analysis did not 
find significant associations with higher total cholesterol and regular 
smoking, and the result also showed no association in the bivariate 
analysis. However, when analysing the association with gender, all 
lipid profiles were not related to CHD. This might be due to the limited 
number of CHD cases when performing the analysis by gender, which 
was not a large enough sample to show any significant association. 
Furthermore, the factors associated with stroke were being in the 
middle age and elderly age groups, having high blood pressure and 
diabetes. There was no association between all lipid profiles, obesity 
and regular smoking when performing the multivariate analysis 
in both genders. However, having high triglyceride level showed a 
significant association with stroke but only in women. 
Conclusions
Although the middle age and elderly age groups show a significant 
association with both CHD and stroke in women, the 95% confidence 
interval among women was vast across the age groups factor. This 
was because there are very few numbers of stroke cases in the 
reference age groups of 15-24 years and the number of stroke cases 
in women aged 55 years and over, was higher than in the other age 
groups. Another reason was the NHESIV randomly selected the 
sampling in the general population; there are few numbers of CHD 
and stroke cases found in the survey. If there were a more significant 
number of cases, it might have shown a more precise association in 
95% confidence interval.
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